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[Title of the Invention] METHOD OF CHANGING MAXIMUM VALUE OF 
SCALE 

[Abstract] 

[Purpose] To reduce the number of keys required for changing 
each maximum value of scale for multiple parameter trends, when 
they are displayed on a single screen as the results of the 
spectrum analysis in automatic mode. 

[Constitution] A method of changing a maximum value of scale, 
the method including the steps of: pressing a "T selection" key 
K2 on an analysis result display screen G for displaying the 
results of a spectrum analysis of long RR interval data to select 
a trend whose maximum value of scale needs to change; and 
pressing a "Scale" key Kl to change the maximum value of scale 
for the selected trend. 

[Claims] 
[Claim 1] 

A method of changing a maximum value of scale, comprising the 
steps of: pressing a "T selection" key K2 on an analysis result 
display screen G for displaying the results of a spectrum 
analysis of long RR interval data to select a trend whose maximum 
value of scale needs to change; and pressing a "Scale" key Kl 
to change the maximum value of scale for the selected trend. 
[Claim 2] 

The method of changing a maximum value of scale according to 
Claim 1, wherein the "T selection" key K2 is pressed to select 
a trend name among plural trend names G a/ G b , G c , G d ... displayed 
from top to bottom of the analysis result display screen G, and 
the selected trend name is indicated in a different color from 
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the color used before the W T selection" key K2 is pressed. 
[Claim 3] 

The method of changing a maximum value of scale according to 
Claim 2 , wherein the selected trend name is indicated in yellow. 
[Claim 4] 

The method of changing a maximum value of scale according to 
Claim 2, wherein the "T selection" key K2 is pressed to select 
a trend name to be colored from top to bottom. 
[Claim 5] 

The method of changing a maximum value of scale according to 
Claim 2, wherein the U T selection" key K2 is pressed to select 
a trend name to be colored from bottom end to top end. 
[Claim 6] 

The method of changing a maximum value of scale according to 
Claim 1, wherein the "Scale" key Kl is pressed to increase the 
maximum value of scale for the selected trend. 
[Claim 7] 

The method of changing a maximum value of scale according to 
Claim 1, wherein the "Scale" key Kl is pressed to decrease the 
maximum value of scale for the selected trend. 
[Claim 8] 

The method of changing a maximum value of scale according to 
Claim 1, wherein the analysis result display screen G is a 
time-domain parameter trend screen G2 . 
[Claim 9] 

The method of changing a maximum value of scale according to 
Claim 1, wherein the analysis result display screen G is a first 
frequency- domain parameter trend screen G3 . 
[Claim 10] 

The method of changing a maximum value of scale according to 
Claim 1 , wherein the analysis result display screen G is a second 
frequency- domain parameter trend screen G4 . 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Applicability] 

This invention relates to a method of changing a maximum value 
of scale, more specifically, to a method of changing a maximum 
value of scale for a parameter trend as a result of RR interval 
spectrum analysis in automatic mode. 

[0002] 

[Related Art] 

A well-known fact is that in the light of relationship between 
cardiac dysfunction and autonomic nervous system dysfunction, 
a method of analyzing a spectrum of RR interval, which is a 
distance from the peak of R wave on the electrocardiogram to 
the next peak, more specifically, a method of analyzing a 
frequency of the power spectrum of RR interval fluctuations 
using fast Fourier transform, helps find signs of autonomic 
nervous system dysfunction. The RR interval spectrum analysis 
has manual mode for analyzing any spot on 24 -hour RR interval 
data and automatic mode for analyzing RR interval data by any 
fixed interval in 24 hours in sequence. The analysis results 
in manual mode are indicated in two dimensions while the 
analysis results in automatic mode are indicated in three 
dimensions as shown in FIG. 6. In FIG. 6, reference numerals 
Dl, D2... denote representative power spectrums by time interval 
(e.g. hourly) in 24 hours from the display start at 19:00. In 
such RR interval spectrum analysis in automatic mode, not only 
the aforementioned power spectrum trend, but also multiple 
parameter trends may be displayed on a single screen. Examples 
of the parameter trends include time-domain parameter trends 
of average RR, standard deviation, and the like. 
[0003] 

[Problem to be Solved by the Invention] 
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In a traditional way, keys designed to increase or decrease 
each maximum value of scale for the multiple parameter trends 
are required in quantities proportional to the number of trends 
displayed on a single screen. For example, four keys are 
required for four parameter trends displayed on a single screen, 
while five keys for five parameter trends. An object of the 
invention is to reduce the number of keys required for changing 
each maximum value of scale for multiple parameter trends, when 
they are displayed on the single screen as the results of the 
spectrum analysis in automatic mode. 
[0004] 

[Means for Solving the Problem] 

The problem with the related art is solved by a method of 
changing a maximum value of scale, the method including the 
steps of: pressing a U T selection" key K2 on an analysis result 
display screen G for displaying the results of a spectrum 
analysis of long RR interval data to select a trend whose maximum 
value of scale needs to change; and pressing a "Scale" key Kl 
to change the maximum value of scale for the selected trend. 

[0005] 

[Functions and Effects of the Invention] 

As described above, in the method according to the invention, 
first the "T selection" key K2 on the analysis result display 
screen G is pressed to select a trend whose maximum value of 
scale needs to change as shown in FIG. 1 (A) . More specifically, 
the "T selection" key K2 shown in FIG. 1 (A) is pressed to select 
a trend name among plural trend names G a , G b , G c , G d ... displayed 
from top to bottom of the analysis result display screen G. The 
selected trend name is indicated in a color, e.g. yellow, 
different from the color used before the W T selection" key K2 
is pressed. In other words, the "T selection" key K2 is pressed 
to select a trend name to be colored for example from top to 
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bottom as shown in FIG. 1(B) (arrows k21, k22, k23) . Then, the 
"Scale" key Kl is pressed to change the maximum value of scale 
for the selected trend. More specifically, the "Scale" key Kl 
is pressed to increase the maximum value of scale for the 
selected trend. In contrast, the "Scale" key Kl is pressed to 
decrease the maximum value of scale for the selected trend. As 
shown in FIG. 1(C) , if among trend values Al , A2 , A3, A4 , the 
value A3 at time t3 exceeds the maximum value of scale of 2.00, 
it cannot be identified. But in the configuration of the method, 
this maximum value of scale can be doubled (as shown by the arrow 
B) to allow the value A3 at time t3 to be identified. In other 
words, even when several parameter trends are displayed on the 
single screen, the maximum values of scale can be changed using 
only two keys, the "T selection" key K2 and "Scale" key Kl . 
Unlike the conventional method, the invention allows reducing 
the number of keys required for changing each maximum value of 
scale for multiple parameter trends when they are displayed on 
the single screen as the results of the spectrum analysis in 
automatic mode. 
[0006] 

[Detailed Description of the Invention] 

Description of an embodiment of the invention will now be made 
with reference to the accompanied drawings. The invention 
according to Claim 1 is a method of changing a maximum value 
of scale, including the steps of: pressing a "T selection" key 
K2 on an analysis result display screen G for displaying the 
results of a spectrum analysis of long RR interval data to select 
a trend whose maximum value of scale needs to change; and 
pressing a "Scale" key Kl to change the maximum value of scale 
for the selected trend. 

[0007] 
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FIG. 2 shows an example of the analysis result display screen 
G. In FIG. 2, reference numerals Gl , G2 , G3 , G4 denote a power 
spectrum trend screen, a time-domain parameter trend screen, 
a first frequency- domain parameter trend screen, and a second 
frequency- domain parameter trend screen, respectively. The 
power spectrum trend screen Gl displays the analysis results 
in automatic mode in three dimensions as shown in FIG. 6. 
Representative power spectrums are displayed by time interval 
(e.g. hourly) in 24 hours from the display start at 19:00, 
concurrently with screen switching keys. They include a "PST" 
key PI, a "Trend T" key P2 and a "Trend F" key P3 . Not only 
the power spectrum trend screen Gl, but also the time-domain 
parameter trend screen G2 and the first and second 
frequency- domain parameter trend screens G3 , G4 individually 
display the screen switching keys. They include the "PST" key 
PI , "Trend T" key P2 and "Trend F" key P3 , as shown in the figure . 
The "PST" key PI on any type of screen is pressed to switch the 
screen to the power spectrum trend screen Gl . The "Trend T" 
key P2 to the time-domain parameter trend screen G2 , and the 
"Trend F" key P3 to the first or second frequency- domain 
parameter trend screen G3 or G4 . Whether the screen is switched 
to either the first or second frequency- domain parameter trend 
screen G3 or G4 , by pressing the "Trend F" key P3 , is 
predetermined on a display conditioning screen (not shown) or 
a supplemental display conditioning screen (not shown) . 
According to such a screen switching manner, for instance, the 
"Trend T" key P2 on the power spectrum trend screen Gl is pressed 
to switch the screen to the time-domain parameter trend screen 
G2 . Also, the "PST"- key PI on the time-domain parameter trend 
screen G2 is pressed to switch the screen back to the power 
spectrum trend screen Gl (as shown by the arrow C) . In addition, 
the "Trend F" key P3 on the power spectrum trend screen Gl is 
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pressed to switch the screen to the first or second 
frequency- domain parameter trend screen G3 or G4 . Also, the 
"PST" key PI on the first or second frequency- domain parameter 
trend screen G3 or G4 is pressed to switch the screen back to 
the power spectrum trend screen Gl (as shown by the arrow D) . 
In the following embodiment, detailed description will be made 
mainly of the time-domain parameter trend screen G2 , and the 
first and second frequency- domain parameter trend screens G3 , 
G4 . 
[0008] 

FIG. 3 illustrates the embodiment of the invention. In FIG. 
3, reference numeral G2 denotes the time -domain parameter trend 
screen, while reference numerals G21, G22, G23, G24 denote 
individual trend names, average RR, standard deviation, 
coefficient of variation, and RR50, respectively. The average 
RR G21 and the standard deviation G22 are represented in second, 
while the coefficient of variation G23 is represented in %, and 
the RR50 G24 is represented in number of pieces. 
[0009] 

(1) First, as shown in FIG. 3(A), the "T selection" key K2 
on the time-domain parameter trend screen G2 is pressed to 
select a trend whose maximum value of scale needs to change. 
In FIG. 3 (A) , a trend value C7 at time 7:00 for the coefficient 
of variation G23 exceeds the maximum value of scale of 10 . Thus , 
the "T selection" key K2 is pressed to select from top to bottom 
the coefficient of variation G23 as a trend name to be colored 
in yellow (as shown by the arrows k21, k22) . 

(2) Then, the "Scale" key Kl is pressed to change the maximum 
value of scale for the selected trend. In this embodiment, the 
"Scale" key Kl is pressed to increase the maximum value of scale 
for the selected trend, coefficient of variation G23 , to double, 
for example . FIG. 3 (C) shows an example . If among trend values 
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C6, C7, C8, the value C7 at time 7:00 exceeds the maximum value 
of scale of 10, it cannot be identified . But, this maximum value 
of scale is doubled to 20 (as shown by the arrow F) to allow 
the value C7 at time 7:00 to be identified. 
[0010] 

FIG. 4 illustrates the embodiment of the invention. In FIG. 
4, reference numeral G3 denotes the first frequency- domain 
parameter trend screen, while reference numerals G31, G32, G33, 
G34 denote individual trend names, LF component, HF component, 
TF component, and F component ratio, respectively. The LF 
component G31 is a low frequency component between 0.039c/b and 
0.148c/b, and represented in msec 2 . The HF component G32 is 
a high frequency component between 0.148c/b and 0.398c/b, and 
represented in msec 2 . The TF component G33 is a total frequency 
component between O.OOOc/b and 0.500c/b, and represented in 
msec 2 . The F component ratio G34 is a ratio of the LF component 
G31 and the HF component G32. 
[0011] 

(1) First, as shown in FIG. 4(A), the "T selection" key K2 
on the first frequency- domain parameter trend screen G3 is 
pressed to select a trend whose maximum value of scale needs 
to change. As shown in FIG. 4 (A) , a trend value Tl at time 1:00 
for the TF component G3 3 exceeds the maximum value of scale of 
200. Thus, the W T selection" key K2 is pressed to select from 
top to bottom the TF component G3 3 as a trend name to be colored 
in yellow (as shown by the arrows k21, k22) . As shown in FIG. 
4(B) , the colored trend name is shifted from the TF component 
G3 3 to the F component ratio G34 (as shown by the arrow k23) . 
Then, the "T selection" key K2 is pressed again to select the 
LF component G31 located at the top end as a trend name to be 
colored after the F component ratio G34 which is located at the 
bottom end (as shown the by arrow k24) . The W T selection" key 
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K2 is pressed further again to select the TF component G33 (as 
shown by the arrows k21, k22) . 

(2) Then, the "Scale" key Kl is pressed to change the maximum 
value of scale for the selected trend. In this embodiment, the 
"Scale" key Kl is pressed to increase the maximum value of scale 
for the selected trend, TF component G33, to double. FIG. 4(C) 
shows an example. If among trend values T24, Tl , T2 , the value 
Tl at time 1:00 exceeds the maximum value of scale of 200, it 
cannot be identified. But, this maximum value of scale is 
doubled to 400 (as shown by the arrow H) to allow the value Tl 
at time 1:00 to be identified. 
[0012] 

FIG. 5 illustrates the embodiment of the invention. In FIG. 
5, reference numeral G4 denotes the second frequency- domain 
parameter trend screen, while reference numerals G41 , G42, G43, 
G44 denote individual trend names, LF component 
coefficient -of -variation, HF component 
coefficient -of -variation, TF component 

coef f icient-of -variation, and F coef f icient-of -variation 
ratio, respectively. 
[0013] 

(1) First, as shown in FIG. 5(A), the n T selection" key K2 
on the second frequency- domain parameter trend screen G4 is 
pressed to select a trend whose maximum value of scale needs 
to change. In FIG. 5(A), a trend value F13 at time 13:00 for 
the F coef f icient-of -variation ratio G44 exceeds the maximum 
value of scale of 4. Thus, the W T selection" key K2 is pressed 
to select from top to bottom the F coef ficient -of -variation 
ratio G44 as a trend name to be colored in yellow (as shown by 
the arrows k21, k22, k23) . 

(2) Then, the "Scale" key Kl is pressed to change the maximum 
value of scale for the selected trend. In this embodiment, the 
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"Scale" key Kl is pressed to increase the maximum value of scale 
for the selected trend, F coef f icient-of -variation ratio G44, 
to double. FIG. 5(C) shows an example. If among trend values 
F12, F13, F14, the value F13 at time 13:00 exceeds the maximum 
value of scale of 4.0, it cannot be identified. But, this 
maximum value of scale is doubled to 8.0 (as shown by the arrow 
J) to allow the value F13 at time 13:00 to be identified. In 
the description of the aforementioned embodiments (FIGs. 2 to 
5) , the maximum value of scale is increased. However, it should 
be understood that the invention is not limited to that and may 
be applied to decreasing the maximum value of scale. 
[0014] 

[Effects of the Invention] 

As described above, technical means according to the invention 
is taken for a method of changing a maximum value of scale, the 
method including the steps of: pressing a W T selection" key K2 
on an analysis result display screen G for displaying the 
results of a spectrum analysis of long RR interval data to select 
a trend whose maximum value of scale needs to change; and 
pressing a "Scale" key Kl to change the maximum value of scale 
for the selected trend. In the configuration of the method, 
first the "T selection" key K2 on the analysis result display 
screen G is pressed to select a trend whose maximum value of 
scale needs to change, as shown in FIG. 1 (A) . More specifically, 
the U T selection" key K2 shown in FIG. 1(A) is pressed to select 
a trend name among plural trend names G a , Gb, G c , Gd ... displayed 
from top to bottom of the analysis result display screen G. The 
selected trend name is indicated in a color, e.g. yellow, 
different from the color used before the W T selection" key K2 
is pressed. In other words, the W T selection" key K2 is pressed 
to select a trend name to be colored for example from top to 
bottom as shown in FIG. 1(B) (arrows k21, k22, k23) . Then, the 
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"Scale" key Kl is pressed to change the maximum value of scale 
for the selected trend. More specifically, the "Scale" key Kl 
is pressed to increase the maximum value of scale for the 
selected trend. In contrast, the "Scale" key Kl is pressed to 
decrease the maximum value of scale for the selected trend. As 
shown in FIG. 1(C) , if among trend values Al , A2 , A3, A4 , the 
value A3 at time t3 exceeds the maximum value of scale of 2.00, 
it cannot be identified. But in the configuration of the method, 
this maximum value of scale can be doubled (as shown by the arrow 
B) to allow the value A3 at time t3 to be identified. In other 
words, even when several parameter trends are displayed on the 
single screen, the maximum values of scale can be changed using 
only two keys, the "T selection" key K2 and "Scale" key Kl . This 
results in a technical effect of reducing the number of keys 
required for changing each maximum value of scale for multiple 
parameter trends, when they are displayed, on a single screen 
as the results of the spectrum analysis in automatic mode. 

[Brief Description of the Drawings] 

FIG. 1 is a view illustrating a principle of the invention. 

FIG. 2 is a view illustrating an embodiment of the invention. 

FIG. 3 is a view illustrating the embodiment of the invention. 

FIG. 4 is a view illustrating the embodiment of the invention. 

FIG. 5 is a view illustrating the embodiment of the invention. 

FIG. 6 is a general explanatory view showing results of a 
spectrum analysis in automatic mode. 
[Description of Reference Numerals and Symbols] 
G: analysis result display screen 
Ga, Gb, Gc, Gd: trend name 
Kl: "Scale" key 
K2 : "T selection" key 
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[FIG. 3] 

G2 1 : Average RR 

G22: Standard deviation 

G23: Coefficient of variation 

[FIG. 4] 

G3 1 : LF component 
G32: HF component 
G3 3: TF component 
G34 : F component ratio 

[FIG. 5] 

G31: LF component coef f icient-of -variation 
G32: HF component coef f icient-of -variation 
G33: TF component coef f icient-of -variation 
G34: F coef f icient-of -variation ratio 
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